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Pembentukan sel berasaskan jejari
Fungsi asas jejarian

Ujian diagnosis cepat



Red blood cell

Red, green dan blue
Region growing

Region of interest
Regional minima

Ridge line

Roset

Rotation

Run-length

Saturation level histogram
Saturation threshold

Scale

Scaled conjugate gradient
Schuffner's dot
Seed-based region.growing
Segmentation

Sensitivity

Similarity index

Snakes formulation

Sobel histogram

Spatial methods
Specificity

Spectrum

Statistical discriminant analysis

Support vector machine
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Sel darah merah

Merah, hijau dan biru
Pertumbuhan kawasan
Kawasan yang dikehendaki
Kawasan minima

Garis permatang

Bunga

Putaran

Panjang alur

Histogram level ketepuan
Ambang tepu

Skala

Kecerunan konjugat berskala
Titik Schuffner
Pertumbuhan secara titik benih
Peruasan

Sensitiviti

Indek persamaan
Perumusan ular

Histogram Sobel

Kaedah ruang

Spesifisiti

Spektral

Analisis pembeza statistik

Mesin sokongan vektor



Symptom

Tamura texture histogram
Teardrop

Template Matching
Thresholding

Tile based structure
Translation

Tuberculosis
Under-segmentation
Watershed algorithm

White matter
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Simptom

Histogram tekstur Tamura
titisan air

Padanan templat
Pengambangan

Struktur berasaskan jubin
Peralihan

Batuk kering
Terkurang-ruas

Algoritma legeh

Jirim putih



SENARAI SINGKATAN ISTILAH

AIDS Acquired immune deficiency syndrome
ANN Artificial neural network

CCD Charge-coupled device

CSF Cerebrospinal fluid

CT Computed tomography

DA Discriminant analysis

GM Gray matter

HD Housdorff dimension

HMLP Hybrid multilayered perceptron
HSV Hue, saturation and value

HUSM Hospital Universiti Sains Malaysia
JPEG Joint Photography Experts Group file
LM Lavernberg-Marquardt

MLP Multilayered perceptron

MRI Magnetic resonance image

MRPE Modified recursive prediction error
NN Neural network

OCT Optical coherence tomography
PCFE Pseudo color feature extraction
PCR Polymerase chain reaction

PF Plasmodium falciparum

PK Plasmodium knowlesi

PM Plasmodium malariae
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PO
PV
QBC
RBC
RBF
RCF
RDT
RGB
ROI
SB
SBRG
SCG
SDM
SVM
Tb

WM

Plasmodium ovale
Plasmodium vivax
Quantitative buffy coat
Red blood cell

Radial basis function
Radial based cell formation
Rapid diagnostic test

Red, green and blue
Region of interest
Smithkline Beecham
Seedsbased region growing
Scaled conjugate gradient
Sel darah merah

Support vector machine
Tuberculosis

White matter
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SISTEM PENGKLASIFIKASIAN PINTAR UNTUK JENIS PARASIT

MALARIA

ABSTRAK

Malaria adalah disebabkan oleh parasit protozoa daripada genus
plasmodium. Tanda-tanda jangkitan yang biasa termasuklah demam, menggigil,
sakit otot dan sakit kepala. Pada masa kini, dua kaedah diagnosis secara manual oleh
pakar mikrobiologi dipraktikkan ke atas sampél palitan darah nipis bagi
mengenalpasti jenis-jenis parasit malaria, iaifu *kaedah mikroskopik dan tanpa-
mikroskopik. Namun, terdapat kelemahan“pada kedua-dua kaedah ini seperti ia
hanya boleh dijalankan oleh pakar‘unikrobiologi sahaja disebabkan oleh proses
mentafsir dan menilai slaid palitan darah nipis secara tepat memerlukan kemahiran
yang tinggi. Justeru, pefiggunaan sistem pintar berasaskan teknologi pemprosesan
imej dan rangkaian-neural dibina bagi mengklasifikasikan tiga jenis parasit malaria
iaitu Plasmodium falciparum (PF), Plasmodium malariae (PM) dan Plasmodium
vivax - (PV). Pembangunan sistem pengklasifikasian ini terbahagi kepada tiga
peringkat utama. Pada peringkat pertama, proses peruasan diimplemenkan ke atas
imej palitan darah nipis yang terbahagi kepada dua fasa. Pada Fasa 1, peruasan
tertumpu kepada peruasan sel darah merah (SDM) dan latar belakang imej dengan
menggunakan gabungan teknik kaedah Otsu, pengisian lubang dan pengecutan
artifak. Pada Fasa 2, algoritma pembentukan sel berasaskan jejari (RCF)
direkabentuk, khusus bagi mengasingkan SDM bertindih kepada SDM tunggal yang
terbukti mampu mengekalkan saiz dan bentuk setiap SDM tunggal yang dipisahkan.
Kemudian, teknik pengambangan diaplikasikan bagi meruas imej kepada dua ruas

iaitu parasit malaria dan SDM. Pada peringkat kedua, proses pengekstrakan ciri
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dilaksanakan iaitu pengiraan saiz SDM dan penentuan bentuk parasit malaria
menggunakan teknik momen Hu. 15 ciri telah berjaya diekstrak iaitu nisbah saiz
SDM yang dijangkiti terhadap SDM normal, 7 ciri momen Hu berasaskan saiz dan 7
ciri momen Hu berasaskan perimeter. Pada peringkat terakhir, semua ciri tersebut
digunakan sebagai data masukan kepada rangkaian neural MLP untuk tujuan proses
pengklasifikasian. Dengan menggunakan rangkaian neural MLP yang dilatih
menggunakan algoritma pembelajaran aturan Bayesian, prestasi(sistem yang dibina
adalah 99.68% pada fasa latihan dan 99.52% pada fasa\ ujian. Oleh itu, dapat
disimpulkan bahawa sistem yang dicadangkan betkeupayaan tinggi dan sesuai

digunakan untuk pengklasifikasian jenis-jenis parasit malaria.
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AN INTELLIGENT CLASSIFICATION SYSTEM FOR MALARIAL
PARASITES TYPES

ABSTRACT

Malaria is caused by protozoan parasite of plasmodium genus. It commonly
presented with fever, chills, muscle aches and headaches. Microscopic and non-
microscopic methods are two common manual diagnosis methods, performed on
thin blood smear samples to identify types of malaria\parasites. However, both
methods can only be performed by microbiologist;due to the highly required skills
needed to interpret and evaluate slides of the)blood smear images accurately. In
order to overcome this dependency, an.intelligent system based on image processing
and neural network technology is developed to assist classification of three types of
malaria parasite, namely Plasimodium falciparum (PF), Plasmodium malariae (PM)
and Plasmodium vivax(PV). The proposed system consists of three stages. In the
first stage, the segmentation is applied on thin blood smear images that are divided
into two phases. In Phase 1, segmentation process will focus on segmentation of red
blood ‘eell (RBC) and background regions using combination of Otsu method, fill
holes and artifact shrinkage. In Phase 2, the radius-based cell formation algorithm
(RCF) is specifically designed to separate the overlapping RBC to single RBC that
have been proven to maintain the size and shape of every separated single RBC.
Thresholding technique is then implemented to segment the image into two regions,
namely parasite malaria and RBC. In the second stage, feature extraction process is
implemented using calculation of RBC’s size and determination of malaria parasites
using Hu moment techniques. 15 features have been successfully extracted, namely

the ratio of the infected RBC to the normal RBC, 7 Hu moment features based on
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size and 7 Hu moment features based on perimeter. At the final stage, these features
are used as input data for the MLP neural network for classification process. By
using the MLP neural network trained using Bayesian rule learning algorithm, the
performance of the constructed system was 99.68% in the training phase and
99.52% in the testing phase. Thus, it can be concluded that the proposed system is

capable and suitable to be used for the malaria parasites types’ classification.
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